Abstract The objective of this paper was that fine-needle aspiration (FNA) has become a well-liked modality in the diagnosis, staging, and follow-up of head and neck masses. Limited studies exist regarding the value of FNA in the diagnosis of head and neck masses. We aimed to evaluate the diagnostic value of head and neck lymphomas. This cross-sectional study method was performed in Imam Hospital and Cancer Institute affiliated to Tehran University of Medical Sciences. In a 5 years period between January 2006 and June 2010, we enrolled all patients with cervical mass (es) who had undergone FNA as the primary diagnostic modality and then underwent biopsy (excisional or open). Results of FNA were compared with histopathological study as a gold standard method. Finally, 47 patients were recruited. It was found that FNA had a sensitivity of 88% (CI 95% = 79-97), a specificity of 81.2% (CI 95% = 70-92), a positive predictive value of 84.6% (CI 95% = 75-95), a negative predictive value of 85.7% (CI 95% = 77-95) and an accuracy of 85.1% (CI 95% = 75-95) in the diagnosis of head and neck lymphoma. We conclude that FNA has a considerable value in differentiation of head and neck lymphoma from nonlymphoma etiologies and is recommended as a screening test for the diagnosis of head and neck lymphoma.
Introduction
In the recent decade, fine-needle aspiration (FNA) has become a well-liked modality in the diagnosis, staging and follow-up of head and neck masses [1, 2] . Lymphoma is one of the major causes of head and neck masses and has a high prevalence in Iran [3, 4] . Although, the gold standard method for the diagnosis of lymph node lesions is histopathology, it needs general or local anesthesia in order for the biopsy or surgery to be performed. Moreover, besides the need for the operation room setting, higher costs and being time consuming, several side effects of operation can occur.
A limited number of studies have been performed regarding the value of FNA in the diagnosis of head and neck lymphoma and the results are incompatible [5] [6] [7] [8] [9] . Since FNA has been described as safe and cost-effective for the diagnosis of head and neck masses, we aimed to evaluate its value in the diagnosis of head and neck lymphoma [2, 10] .
Subjects and Methods
The present cross-sectional study was performed in Imam Hospital and Cancer Institute affiliated to the Tehran University of Medical Sciences. In a 5 years period between January 2006 and June 2010, all patients with cervical mass (es) who had undergone FNA, as the primary diagnostic modality, and then underwent biopsy (excisional or open) or surgery were recruited.
Exclusion criterion was incomplete medical recordings. Among 143 patients with cervical masses, only 58 patients had undergone both FNA and biopsy or surgery. Fortyseven patients were randomly recruited among those 58 patients. (Figs. 1, 2, and 3 ).
The present study was reviewed and approved by the Ethics Committee of Tehran University of Medical Sciences to observe the Declaration of Helsinki. All data were evaluated with SPSS. Sensitivity, specificity, positive predictive value, negative predictive value and accuracy were calculated. The t-Student was used for descriptive purposes and Chi-square for determination of significant difference.
Results
The mean age of patients was 37.4 ± 19.2 years and 33 patients (70.2%) were female. Results from biopsies confirmed the diagnosis of lymphoma in 25 patients (53.2%) and non-lymphoma diseases in 22 patients (46.8%) while 26 patients (55.3%) were diagnosed with lymphoma and 21 patients (44.7%) were diagnosed with non-lymphoma diseases according to FNA results. However, 22 patients (46.8%) were diagnosed with lymphoma and 18 patients (38.4%) were diagnosed with non-lymphoma diseases according to results of both biopsy and FNA.
Fine aspiration reported lymphoma in four patients (8.4%) while biopsy reported these cases as non-lymphoma diseases (pseudo positive). Also, three patients (6.4%) were diagnosed with non-lymphoma diseases by FNA, whereas biopsy reported them as lymphoma (pseudo-negative). A statistically significant relationship was found between these two diagnostic methods (P = 0.001).
Fine-needle aspiration had a sensitivity of 88% (CI 95% = 79-97), a specificity of 81.2% (CI 95% = 70-92), a positive predictive value of 84.6% (CI 95% = 75-95), a negative predictive value of 85.7% (CI 95% = 77-95) and an accuracy of 85.1% (CI 95% = 75-95) in the diagnosis of head and neck lymphoma.
Among patients with lymphoma (25 cases), results of biopsy showed nine cases (36%) of Hodgkin's lymphoma and 16 cases (64%) of non-Hodgkin's lymphoma. Histopathological subtypes of the patients with Hodgkin's lymphoma consisted of five cases (55.6%) of nodular sclerosis, three cases (33.3%) of mixed cellularity and one case (11.1%) of lymphocyte predominant. Regarding nonHodgkin's lymphoma, there were 14 cases of B cell lymphoma and two cases of peripheral T cell lymphoma. Among 26 cases of lymphoma according to the results of Table 2 compares the results of FNA and biopsy in these 15 patients.
Discussion
Considering the high prevalence of head and neck masses, utilization of non-invasive diagnostic methods seem necessary. On the other hand, the highly sensitive diagnostic methods are also needed to determine various and important causes of head and neck masses.
Gonzales et al. [11] described a sensitivity and a specificity of 95.08 and 98.11%, respectively, for FNA in diagnosis of head and neck masses. Also they found a PPV of 96.67% and a NPV of 97.20%. Carroll et al. [12] reported an accuracy of 87 and 95% for FNA in diagnosis of malignant and benign head and neck masses, respectively. el Hag et al. [13] reported that head and neck lymphomas could decrease the sensitivity and predictive value of FNA in diagnosis of head and neck masses. They found that if they eliminated head and neck lymphoma cases, the sensitivity (95%) and predictive value (96%) would be both 100%. These facts raise doubt regarding the value of FNA in the diagnosis of head and neck lymphoma.
After a study on 248 patients, Kuvezdic et al. [14] found a good value for FNA in the diagnosis of head and neck nodal lymphoma. A sensitivity of 90%, a specificity of 88%, a PPV of 97%, and a NPV of 61% was reported by Kuvezdic et al. [14] . A similar study reported a sensitivity of 97.7%, a specificity of 85.7%, and an accuracy of 96% [15] . Considering the sensitivity of these two studies and our results, it can be supposed that FNA has a good value. However, a pseudo positive value of 8.4% and a pseudonegative value of 6.4% in our study further added to the clinical doubt on the value of FNA. This problem was also reported by Russell et al. [16] . They suggested FNA was only valuable in confirmation of suspected recurrence cases.
Histopathological sub-classification is vital for the diagnosis and treatment approach of lymphoma. Because FNA provides a limited amount of cells, histopathological sub-classification based on biopsy specimens is not reliable and helpful. Similarly, Hehn et al. [17] found that FNA could provide true histopathological sub-classification in only 29% of lymphomas. We found 68% compatibility between the results of FNA and histopathology in subclassification. Thus, FNA cannot be a reliable modality for planning a proper treatment approach.
In contrast, Landgren et al. [18] reported that results of FNA cytology and histopathology-based diagnoses were concordant in 74% of the patients. Despite limitations in diagnosis of some lymphoma entities (Hodgkin's lymphoma and anaplastic large cell lymphoma), they suggested FNA as an accurate modality in diagnosis of lymphomas. However, Kolonic et al. [19] reported a good clinical value for FNA in differentiation between Hodgkin's lymphoma and anaplastic large cell lymphoma. Our study showed a limited value for FNA in diagnosis of Hodgkin's lymphoma. FNA could diagnose only five out of nine lymphoma cases. Since FNA could only diagnose two out of six cases with low grade malignant masses in our study, we concluded that FNA had a limited value in the diagnosis of such masses; this finding was also noted by Cohen et al. [20] . In contrast, considering high grade malignant masses, FNA could diagnose eight out of nine cases. This finding is not in agreement with the results of the study performed by Landgren et al. [18] .
Regarding the differentiation of lymphoma from nonlymphoma diseases by FNA, an accuracy of 85% was found. Considering the sensitivity of 88%, utilization of FNA is recommended as a screening method for diagnosing head and neck lymphomas. However, we found a pseudo-negative rate of 6% for FNA but considering the clinical features and through using new methods, such as immunocytochemical analysis [7] and genotype analysis [8, 9, 21] , this shortcoming could be somehow defeated. In conclusion, since we found a considerable value for FNA in differentiation of head and neck lymphoma from nonlymphoma etiologies, it is recommended as a screening test for the diagnosis of head and neck lymphoma.
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